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= (54) Title: LEG-TYPE MOVING ROBOT AND FLOOR REACTION FORCE DETECTION DEVICE THEREFOR 
|g (54) §&W<D%&: Mia^aPTK^ htS&TStCOaifrX&tti&Wi 

(57) Abstract: A leg-type moving robot 
(1), wherein an elastic element (382) is 
arranged between a second joint (18, 20) 
linking the tip end of a leg unit (2) with 
a foot unit (22) and a ground-contact 
end of the foot unit, and a displacement 
sensor (70) is arranged in a space defined 
by the upper and lower ends of the 
elastic element, whereby it is possible to 
compactly house the displacement sensor 
including constituent elements such as 
a conversion unit in the foot-unit elastic 
element of the spatially-restricted leg-type 
moving robot. The redundant degree of 
freedom of the displacement sensor is 
used to self-diagnose its abnormality. In 
addition, a floor reaction force accurately 
detected can let the leg-type moving robot 
walk further more constantly. 
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0x= (L2-L4)/dl ...5£4b 
0 y = (L3-L1) /d 2 . . . 5$4 c 

ft. 5£4 a ©ft*? t) tr&CDSt 4 a - 1 , 4 a - 2 ®\,^-?tlfr&m^T 

h= (L1+L3) /2 . . . Jt4a-1 
h= (L2+L4) /2 . ..5S4a-2 

m&Jj®mMl*. (a) tzmir&5t!itoJ&frt>t5;Z*zri?--s<$ 

0^fflV>T^f Oo jrzr*?-'<9 0 5£K ^2 1*5*2 - 1 ) . 5£3 a, 

5$3 b. 5$3 c. 3=5 4 a, x£4 b. 5$ 4 c h, 0 x, 0y^A*^ Xn 

Ff bz, Mfbx, Mf b y£ft;t) (Lnlii^^tl^) 

H#(w|6-^# % J^T©^Hi"eL 1 , L2, L3, L4^6Ff bz, Mfbx, 
Mf by^rft^-r^o 
ft-f. H^cD^x^OttSiXn^SJ^fk-r^o dfttt. MSB 2 2 fctfc&;W 

tectt'ff^o Sif(i> SftftClfcU ®m<k%fto k£<Da#y h 1 ©MSB 
2 2«t§»lff l^btm^o ft. ttS*Xn{iiRmi£^fc3 
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2 0 

5£4 a. x£4 b^J:0 t S4 c >1rt&£t}fgL 1 , L2, L3, 

L4£ftAUh, ex, ey*^*. ®^cD*-r^*fflv^ ihisp 2 ©-en-en 

WtFf bz, Mfbx, MFby^Iffit^o 

ITffibfcF f b z, Mfbx. Mfbyt, 6«tfJ-feV9-3 4 TWfcffl 
bfcf|cSA©^nf Wt«^F f s z, Mfsx, M f s y t<DMF f e 
r r x, Mferrx, Mf e r r y^Si5t:f ot^&So 

Ff errz=Ff sz-Ffbz 

Mf er rx = Mf sx-Mfbx 

Mf er ry = Mf sy-Mfby 

. . . 5£5 

- y b2 6 fcfcl^TfclflUaiBcrfc, #Jx_tfl Oms e ccTirtr. £q&©$|l (PUB 

2) ©ffi^tro^T^itT^n&o 

bfc7^^F©if^ h^W'S c t-etT^o s i o o-e^^n-5 t^iiJS^T 

M£ b^o 

S 1 0 0-e#5££n&£:£liS 1 0 2 tcifg^ iFf err zft^ 1 ©F zfr" 
SifiF r e f z 1 J^_LT\ ^2©F z^HtF r e f z 2*l^§Miit> # 
^£n&t#l*S 1 0 4izm&. iMf err x^H^dH 1 ©Mx^tltMr 
e f x l£UiX\ |2 0Mx^ttMr e f x2»§^J»t^o S 1 0 4 
X^-WmtStlZ b^iZS 1 0 6 iMf err yf)mmiZ& 1 ©Myl^ 

|Mr e f y 1 &i±X\ I2©MyH : tiMr e f y 2 ^W^TM^BJrT <5>o 

s i o 6 (&&^tes 102, s i o 4©^-rn#\> -c§3£& n^ £ £ it S 1 
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2 1 

o 8 izm&* l^y^J^vhU Si l o izm&, iitJi/Y 

S 1 1 0-eW^*n-5fc#tiS 1 1 2Jwat*> <K 6#A-lr>D- 

3 4*?J:Cfn«tt5Mt*3 8 2 (£&»U< ttR«tt#tt<*3 8 2 ©4>fc < fc t> 
lo) ©*©^< t fe^-rn^A^birfH^-r^i:^^ ftffi^U S 
^»r*©rt**a*-T*o MS. S 1 1 0T5«sn«t*»S 1 1 2£x* 

S 1 0 6T*jesn*fc#t±S 1 1 iFferr z*<IM©F zfF 

W-ffiF r e f z 3 &_LT\ §M ©F zfF^fltF r e f z 4*iftJ&^fr J K»rU # 
3££tt*£:£W:S 1 1 6£ii#. MM f e r r x*^lCMxI 3 ©fr&ffiM r 
e f x3J^-h-C\ 3M©MxfF^1fiMr e f x 4 ^ffifr&frmffi-f %><> S 1 1 6 
t?fe*3e*n*fc#ttS 1 1 8irii^ IMferr y#fi*fc* 3 ©MyttSF 
fMr e f y 3 £UiT% f 4©My^fiMr e f y 4*f^S^Brt^o 

S 1 1 8-ett$n§ttliS 1 2 OCat^ 6tt*-b>-9-3 4 #jE* fc«8!l 
■TSi:*C SI 14, S 1 1 6, Sll 8 ©\,>-f ftfr-C^&nS t % t± S 1 

Ttt. IHI«tt*>*7 0, 6«l*-b>*3 4*5J:^n«ttWtt(*3 8 2©V> 

0i:ot>T{±S 1 o oo«it^§t 

d-C> S 1 1 4fr£S 1 1 8©t>Wt§t$n§t§lt 6tt*-b>^3 4 
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2 2 

•9-7 o tenure s i o oTt^^ntii^^^ *©«r«ei4*s^*e#<ci^ 

dt^^ SI 1 2 ©4«>ttfU::^a6fc 0 

s i i 4t^£>s i i zx*tizm&tiz&sts&tf&4<z>&®mt, ^n<=> 
(rjcoT^^n^^seffl^ s i o 2^e>s i o 6-etam$ti-5m 1 

ft. S 1 2 2"C6Wl*-fey"9-3 4 ftfc t # f*. WIS bfcm^ft 

t*<a*Lt\, ^fe-fev-9-7 o©m*^?»ffi^^n/ij*s*tt> 

Jfc, SI 0 2t^£S 1 0 6 *> £&S 1 1 4j^^S1 1 8 Kfcl^T. ^£n- 
^if ^S^iSIt -5 «t ^ t: It i^^o £ b f S 1 0 2*>&S 1 0 6fc«ktf 

s 1 1 4^£>s 1 1 8tc*»^T#fflffi t^mfi©^^ffl^^^ mm&t&mte 

m 3 ©^^©^K&^T ii_bf£©£[] < . MKlii 18, 20 t 2 2 ©Igife 

m^m^mm^ntcFimmmws s 2<Dp*mzwfe>ti. &mmi s, 20c 

2 2©SEife4B©a2ffi*^"raiA*fel5*^tt-l?>-9-7 0£r<ix.3t5& 

f£{*3 8 2»c£tt££#tl£:fcFn£iB&?***7M'£fflV^ ^-t?>if7 0© 
HJ*Ln(C»^^TjeaJ2 2tCf^ffl-r*^S*F f b z (i&itW^lpJtrfpffl-r'S 
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2 3 

jjf&fr) , Mfbx, Mf b y (»SttKH£-#"*«llHl y > £ 

mm&jj&mm-fz z o crass b *:©-?. £ v-mmmBi < flrsa^jtm-r * z 

£*: N MWfi&l 8, 2 0 £J£g&2 2 0fW0SI^ WEo^y h 

-et -So 

^Stfeffi^nS^S^iC^V^T. iDIft^C^tlbOiFf errz, M 
ferrx, Mf err y Kgo^T^i-tr >-»}- 7 0 & X 6 ttifc-fe >1f 3 4 *f 

?>o*{'nwt^?f'i4^3 8 2 ©^^< tfei^n^3&{k**vM4*«^5^aa 

£ <fc -5 b ©T> tfcffcit tc * ©«l£$gftJ-r «ct § 
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2 4 

H*fc-f ^fU^lC. J£Tr©3i6 a. 5$ 6 b&£ t>*5£6 cfr£&^£n<5<fi (s 
t ^#bt^t) ^ffl^ti^^o BP£* h s t , 9 s t x, 0s ty^tll 

hst=(Xl+X2+X3+X4)/4 . . . 5S6 a 
9stx= (X2-X4)/dl . • • 

0 st y=(X3-Xl)/d2 . . . ^6 c 

X 1 +X3 -X 2 -X 4 = 0 . ... 5$7 

-£LT. 5U > 5$2 (Si 2-1). S3a, Si3b, 5£ 3 c . S4a. ^4b 
„ 5$4 c. fccfctfsSB a. S6 b. c Sfc 8 0 (b) K^r&K. * 

7*f-^9 0li> h, 0xi5i;CJ ! 0y^> hst, 6 s t x, 0sty^ 
H*> Ffbz, Mfbx, Mfby^tt^^f/I/ O^HMfti^T^) 

ft. d©«£\ Wtttt&tf. Si2©i:-5(C 

ilt^ibt^St, d (Xl)/dt : d (X2)/dt : d (X3)/ 
dt :d (X4)/d tCDifcl*. SJS§^©$BMCMt> 5?\ MBtlftC (M,fc& 

tea, s2T'^^n^^^>M^©B#^^o+^^ B *^^^-rn{i) > d 

(Ll)/dt : d (L2)/dt : d (L8)/dt : d (L4) /d t©Jfc 

(ciRmu 5^7©t5!JSBl«^eiar^t- *)&>?>"e*>*o tot, 

oT±fBbfc14M£f£fc#^<&"C% I8i (b) ©^-f^St©'**®*^?*^ 
3 0il^«ttJ£3B2 2R, L©-5£. £$fl©J£S15 2 2 LOlIi"efelo 
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2 5 

7 O^r^f «»P3^#^ 3 8 2<D*fft-T3liI±©MSE]tt7^ 

3 13 tf^^l^JBSR 2 2 R, LCD-5t>> £ffil®J£gl$2 2 L (bm^mxh &o 

Rlf tfc#1£ifc 3 82 (382a, 382b, 382c) \z X ■oXfcf&&n& = fa 

i^ts^Cs Rit^¥ft^©^ti^n(c lfli^o. mtiL-tyy-i 0 a, 7 0 

b, 7 0 c ^riBEt"^ {CLfco 

„ tttttt^rW©*^ (miBb/cF f b z) bfrmje arm) tscwi^ 
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2 6 

si 2ia&> c©ipj!©s 6 ©^©^^c^p^an^ ]-*?<£#*© 

^S*^ffi^§> <k0^i*«Itwtt«€:©P5*;^»a^v b ©JSJfl 2 2 ©#M*»M 

S 6 ©HiSCDBSI{C*>l>T«> S 3 HCitI 1 CDHtfcO^HSOflt^t-fcV^T 
. &mm 18,20 2 2 O^JfeSJgoraC 4 J®ntWtft 3 8 2 £IEfi 

8 2©*n j en©JbTjB"e^*n-5Sitirt. rctmaHttts 

tfe{*3 8 2«-^m^Ji) KBBttU &^T£Mm \ 8, 2 0i;i;tt-f<5Mg|5 2 2 

SI 2l2(C^-r$D<. ^ti-tr >+h7 0 S 1 O^lOBi t^iHc:/ U - h 
#©#ffi^S5£©J^]£-fe>-9-7 0 1 ^tlC*MpI@ES$n/c^U- ht£f£7 0 
2 t> SJE-b>-9-7 Olt^P - htM*7 0 2 ©ffl{C#g£ *lTJ®EE-tr 7 0 
1 Izmjj&mX-ZX? 1 ) 0 3 fr£#5o i^ff-t>-9-7 0 1 ©ftg&lCti&ffl 

ft s S6©^ifi©^Stw*jv^T. w$L*y^i o©@s»ilteSi 4ii:^tJ: 

fc. ^-fey-9-7 0©fl»M\ n««3¥tti*8 8 2 ©<Bmtll# oTk&l^o ffi 
SI 6 011, c©IPJ©S7©^M©^lU::#6P^i&°^ r *?£#<€:© 
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2 7 

^-t>-9-7 o cDm*^t>m^^n^^K^©^.^w^--^ Y2 Gizmz 

tot, ^2CD^°5^-^ (Ka, Kb, D) ZfeWtbLT®.? .hfSU^ 

<DHM©^Cfe^TP31t^W^3 8 2^^-tr>-9"7 0 ft £f©£{fc£ & 
6 tt^j-b >U- 3 4 Olf^iaiBrt^i -5 LT^-S^ ^ 8 ©^JiO^StC 
k^Tl*. ^nir(iSlJ{C. ^I^^IKa, K b f > ^i5cD S^t* 
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2 8 

y<(Dnmz^^y * - ? zmwiM^mfeir &mfeffi,M%mz-& & o \z \^tc *>© 
3^1 o^) cEi^nttv^o 

atte^T/lf-'* 1 0 0 ICte. 6 3 4 ©aj^)CD4 , ©> 7 0 

3&>£fgJ££ftS> 5£3fr£#£n& 3#^F f b z, Mfbx, MfbytrSt 
EtSF fsz, Mfsx, Mfs y#A2l£ft<5> t*K> 5$ 4 
RWtW&fM 8 2 ££jrr£i£Q3M£:7 U-A 3 8 1 ©^l7l/-A 5 0 twS* 
-t&mttm& (MHfflSl 8, 2 0 fC*f--r3Jg.gl5 2 2 ©&*&«©£&) h. Xfl&i: 
fc>*3©ffl*M!gi40 x (H^Uft) . YSft£fc>t)©*B;fcMg#f0 y^AA^nSo 

h, 0x, 0yfcU ^4£ffl^TRm*?iif£fc3 8 2©f£^SLn (Xtt 

l^ci^7 ^ - ^ t bt^^f tK a ^ 7 K Kb^»; h& J:0*^> b°> 
»DAyh^t$o m*«l^«litt«8^IKz (t) tH^7^-^ 

h, M f b y'^ h£aj2>-#~3° 
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2 9 

tB^ft^CD^tH^JF f b z'^y h, Mfbx^yK Mf byA 7 Mii 
0 2Ci££>*U 6«tfJ-tr>1rEB:*iF fsz, Mf s x, Mfsy 

^if §ntUi^I^iF ferrz, Mferrx, Mf err y^ifffl;* 

ti^cftW^ y-^IM^(-A^I^n6o ^ft^t>^H^z (t) i: 

y-^Ka^»;K Kb^»;^^ D'^y h *K ItjIBbfch s t 

, 6>stx, ^ s t y©if fit'$)5fllttlf h s t a 7 h, Ostx^yh 

, s t y^y b£3tffi-f <5o 

ccd J: 1 0 0 fcU 5r J 2-effl<^£ft&'^ ^ (Ka, 

Kb, D) £gl&l^5£U -tntcS-^V^T^ 3*?<kCJ t Si4"Cltffl$n*ffi*lttB 

ti. A^Kt^&^&^SttttSttz (t) tfflMfiiFf errz, Mf 
errx, Mf e r r yCl^T^iKa, Kb *> <ktf^V fcfV^ftfcD 

mm*7*r-;< 1 o ot^^$n§^7y-^^^tRi^?ittft3 8 2 

m*.-y h 2 6Jw*5V^T«»/SIBc:^ m?LiZ 1 0msec rfcK£fT&n*o 
J^TMtTJ-<S£> S 2 0 0 Kfc^T*ffi:£5-htfi£8L BP£. iibt^li 
J&bT^?)»^IIIJBirt^S3^*IBfU #££ft<££:£teS 2 0 2 (rii^ N $rb 
^Rtf**3$14f*3 8 2^5^*!IBf-r*o ft. R«Pfc3iH4# 3 8 2*<X*3nfci: 

S 2 0 2ttS^n«f:SliS 2 0 4 trjg^ BP*>> '**5£ftK 

a, Kb t^y\^y^mm.D(Dwm<t^n : Do ep^> & 
m-rnii. ^<*Yfcbrv^j:v^»©P3«tt#tt#3 8 2 ^#^«"c*6 Office 
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3 0 

AWk S 2 0 2-C§5££ft£fc#tiS 2 0 8 {w3i^ ^T^ygPtrfBUb 

&i^-es 2 l otrii^ Mb't'frSjMW-*"**. cct its©*! fcfcU *£*t 

§t§{iS21 2 Kit*. 2E;&CDP (WSP2) ©-5"£, if t> &©W^«FW^S 
frflBrU :&Pfcfl»rSn*i:#ttS 2 1 4 Kit*. ^PfflSEE^^if-^ 1 0 

CCD ^^N e 5y-^i^^©il^ (M^^-i'Ka^? K Kb 

S 2 0 6 *SHiS 2 0 8-ei»«*nfcM : *IBIBl'!C**^5^«llrU 
^n§tlliS2 2 OKI*, Rm*3«# 3 8 2 £*<2&flS**tM*J*# 

CD 1^9 ^ ^ g ^^"f ^> o 



WO 03/057420 



PCT/JP02/13294 



3 1 

a;u-^b# (II 7@<Dt£«MD ©^ftftfct&SU ^ft*#&*Kii*:bT 

©pjm*9M5fe#3 8 2 7^ftbfct¥0§rr&-t"e. ifJfflfffiOiSV^^Bf* 

#s:fr. fttc J: -5 6**-fev9-3 4liii^Wi:ct^^ 3£ft 

tecom^Lts;'? a r 5 A;U-:/l£©ggft*#tttG^tt^fc * C feHt> £-f . c © 

Bf»m:t r oilflr^^^t««f'r«o IS. S 2 2 0 OMi:fc^t(i> I2$)5 
W±m 3 ©^©^©llSmft fcttffi U bT4«-r * ck -5 

bT£>&V\> 

^AfS 2 2 2 (Cii^-> £^©PKo^T*&^y-:?l^flJ^©*^ 

-3?Ka^7F> Kb ;N 7 h . D^»; h dK-^TfuiB bfc£t};b?i^iu BPt>> 
WSLM^Vrl 0 ©ffi^Jir^K ^S*«^ffiF f b z'^y K Mf b x'^y K 
Mf by^7h^Itl5t§o ffe^ M^li^ttt^*^ Hyg'^ 

> flcS^JttyMF f b za 7 K Mfbx^^F, Mf by^^ b^JUHtio 

i*k ^ffib^^H^c^^rirffab/cm^6^^3>y^^T>x$utsi^:t^ 

£?bT*:iIft (1^— ft) -r^o^S^b^o ft. ^ni:ibt(ift©^i©ii 
irZo ft. CKD&Sti. oTk&i^o 

&8©^to©3&ISttJiiB©ft!<. &mm\ 8, 2 0 t J£g& 2 2 (DWt^omiZ 
@Bg&n/cRff tfc#1*Mfc3 8 2©ft^&i:t>'^©tti5©^< tfe^f tl^. <fc 
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3 2 

2j-b>+f- 3 4 ©m^fr^&ft&nfcflc&ifrF f s z, Mf sx, Mf sy^li: 
^fe-t?>-9-7 0 cDm^7^t>Ji^$n^^S*F fbz^yK MfbxA^f, 
Mf b y'^y h t 6 W2j-b >* 3 4 ©ft;^ £ t CD^-C& 

K;bfi^ift£iF ferrz, Mferrx, Mferry £3<a6£ ts&C. fffiB 
tfM/^y-MKa, Kb, D%m7£irzmfo*7''-*f-'<l 0 0%mx.Z> 
$n<HtJ&b/.rCD-C> D-f 7 h 1 CD MSB 2 2 tC 6 Ifcfc-b >^ 3 4 ^iStj-T^S^)^ 

"Pis ioT^mft^^l^-b^lir^C t^T't^o 

^5^-^fi^lt*?J:CJ f lH*ft««IIS(CK^*. RWtt»feffc3 8 2 

USD. ±IEUcS2 1 8 cD&LSd&^T. PJftWft 3 8 2 CD'*? - 9 K a 

, Kb, DcD?aj^#'i4^i6T : ?i6fa'itb'rfc^. zti&3gm.Lxs<7 *-?m 
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3 3 

©WU BP*>. 2#©ffil (MSB 2 2) tCol^T 1 m<D&fe*7lf-'<&toZ-& £ o 
CUfe^. u(0»^ m?U2S 2 1 2©¥fl»rtt:a£-3#. igE&^-^if 1 0 

1 0 OR, 10 0 L<D&^&'*y *-?mfe%*(D;<7 *-?mmm%:'<7 

^mitmrnyv y ? 1 o 4(r:fc^T5&ii©ffifcu ^mitznta? / - zmfe 
y-^^^^m^n^? y-^fi^e©^H^ (^nMetfniHa© 

i^) AKaR, A K b R, ADRt, frWm&1&*7*r-'* 1 0 0 L ©*&'< 
^^-^Ht^baj^^nS^^-^iflOfl^AKaL, A K b L, 

. 5tbtflt^tUiI^) AKaave, AKbave, ADave^ 

^nt>^^^°^^-^m^iii©fj!ii^(-tin#bT^ii©^ o 5^-^m^ii ( 

y K Kb^^h, D'^ y h ; £-2E^"©^)S^"^'if — ^"^ 1 0 0 R, 1 0 0LCSH* 
7£q&©iiCt:^-y-»f-/< 1 0 OR, 10 0L"C(±> d ©*iiffc£ nfc^ 0 7 y - * 
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3 4 

wm±.m^\ ©uro o^wisi o, i2, 1 4) ^us^^n^st*® 

I»2£ffx.3 HUKTO©3fe^B^^2©Mti5 (&mW 1 8, 2 0)^^ 

bT«^$n-2>MSl5 2 2 £«^fcP5£f£Hra4^ h Ut&^T. WiB^ 2 (DUM 

tmm&^commmomizn^ wmvt&n&s 8 2) itmw-f&k&i^ m 

ft©_hT$frah t -e^^ti^^rBll^^SBgb. £ oTltjfB^ 2 omM^ftir %m 
IBJ£^©^«©^t4h (Ln) ^mpT^(^554b/co 

gfjie||2©^Mia:HUlBSIfl5©^«feS©r B 1{CBfrB?W^ (R«tt»tt#3 
8 2) ^Iti ( 3<@fc£^l*4<@) > ±ffimK&^T©SB0*Jt::I5g-r& 

sssu & ^xmmm 2 ©wts^-r 3 wmmno^mM^m^L^^^m 
tfc. itjiamM©^^ (pgw#&^3 8 2) &±®mcfe^Ti!rjfa£Ji3 

o 

(*^U >r 7 0 3) feJ:0'J^{±-feV9-7 

0 l ^b^§J;^(:SiU:o 
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3 5 

£ fc> < t k-tft 2 4 t , liFSBittCS* 1 ©Hi® (ISH» 10, 12, 1 
4) ^bT«jfe$n5aS[*:©WI8P2*ll^.*i:*C filiSHlSBOSfcSSi::^ 2 
CDBItiS (MMJiiH 8, 2 0) ^LXm^^n^&U2 2%:ffiiLtcm ; & ! &W>vtf 

3 8D ms&^(Dmmm^m^ti^m2(Dnmi^ c&myu-^^ o) 

Hflitr«"r*frSBJBSB©^*fe4»©^h (Ln) ^fffl^^bSlti®^ 

-r^^s^sij-r-s^sij^is: owaux-* h 2 6, s 1 2) . ^ j:o*HtrsB*osu^ 
gei^»r-r^@e^®f#s c^uts^-— ^ h2 6, s 1 4) £r#§x.££[i<fit)&b/-c 

o 

ttz, mm&w¥&)Mmz. m&&&m<D§zG.*>'V-7 o©*©*fftiag£ft 

t£3 8 2) *Jb1Ba^feV^Tiai:(w|»IBI$-&oo1g»fflBBa-r*i:*^. -£©1*3 

58115 (IffiMfln 0, 12, 1 4) ^btM$n§l»©W2*fx.^t 
WRW»©$fc«HcW 2 ©HAS (JSBiliil 8, 2 0) ^bT*IS*n«fi 
SB 2 2^«x.fci^lnt:«v h lKfc^T. 1ijBS&2©Hflfi1iriB£^©&«l 
*8©fflKiaft£ftfc3¥tfett: (RIBftti¥tt«:3 8 2) ©rtiasfc <ktffiTlB!t*i£f*©fi- 
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om&h (Ln) ^taj*^b§ftt>t7o. &&tfm&miuzm\5x 
mmnfriz&.v&m&h (Ln) tmxF n^^fs^-rs^^jBi^ 
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